Calcium dependence of muscarinic receptor-mediated catecholamine secretion from the perfused rat adrenal medulla.
It had previously been thought that muscarinic cholinergic receptors utilize an influx of extracellular calcium for activation of adrenomedullary catecholamine secretion. However, it has recently been demonstrated that muscarinic receptors on isolated adrenal chromaffin cells can elevate cytosolic free calcium levels in a manner independent of extracellular calcium, presumably by mobilizing intracellular calcium stores. We now demonstrate that muscarinic receptor-mediated catecholamine secretion from perfused rat adrenal glands can occur under conditions of extracellular calcium deprivation that are sufficient to block both nicotine- and electrically stimulated release. Three independent conditions of extracellular calcium deprivation were used: nominally calcium-free perfusion solution (no calcium added), EGTA-containing calcium-free perfusion solution, and perfusion solution containing the calcium channel blocker verapamil. Secretion was evoked from the perfused glands by either transmural electrical stimulation or injection of nicotine or muscarine into the perfusion stream. Each condition of calcium deprivation was able to block nicotine- and electrically stimulated catecholamine release in an interval that left muscarine-evoked release largely unaffected. The above results demonstrate that muscarine-evoked catecholamine secretion from perfused rat adrenal glands can occur in the absence of extracellular calcium, presumably by mobilization of intracellular calcium. The latter may be due to muscarinic receptor-mediated generation of inositol trisphosphate.